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1 . A method comprising 

allowing a colloid particle the ability to become immobilized with respect to a non- 



colloidal structure; and 

determining immamjization of the colloid particle relative to the non-colloidal structure. 

2. A method as in clain 1, wherein the colloid particle comprises an auxiliary signaling 
entity. 



10 3. A method as clairo^wherein the auxiliary signaling entity comprises a dye, pigment, 
electroactive molecale, chemiluminescent moiety, electrochemiluminescent moiety, fluorescent 
-w^moiety, up-reguMing phosphor, or enzyme-linked signaling moiety including horse radish 
( peroxidase andyalkaline phosphatase. 



15 4. A method as in^claim 3, wherein the signaling entity comprises a metallocene. 



5. A method as in claim^, wherein the signaling entity comprises ferrocene or a ferrocene 
derivative. 

20 6. A method as slaimj., comprising allowing a plurality of colloid particles to fasten to the 
non-colloidal strupture, and determining fastening of the plurality of particles to the non- 
colloidal structure. 



7. A method as in claim 6, wherein the plurality of colloid particles comprises auxiliary 
25 signaling entities. 

8. A method as in claim 7, wherein the auxiliary signaling entities comprise a dye, pigment, 
electroactive molecule,^chermIuhiinescent moiety, electrochemiluminescent moiety, fluorescent 
moiety, up-regulating phosphor, or enzyme-linked signaling moiety including horse radish 

30 peroxidase and alkaline phosphatase. 
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9. A method as in claim 1, further comprising providing a biological or chemical agent 



linked to or adapted for linkage to the non-colloidal structure, and a binding partner of the 



biological or chemical agent 



5 and the binding partner. 



linked to or adapted for linkage to the particle, the allowing step 



comprising allowing the particle to become linked to the non-colloidal structure via the agent 



10. A method as inxlamp 




,ywherein the non-colloidal structure is a bead. 



10 tentagel, and/or magnetic matd-ial 



11. A method as i n claim ^ 10, wherein the bead comprises polymeric material, agarose, 



12. A method as in-clmmjll , wherein the bead is a polystyrene bead. 




13. A method las in^claim^ comprising allowing the agent to be linked to the non-colloidal 
15 structure, the bindling partner to be linked to the particle, and the agent and the binding partner to 

bind to each othgr. 

14. A methdd as ir^^claiin^^, comprising allov^ng the agent and the binding partner to 
biologically binH to each other. 

15. A method as in claim 9, wherein the biological or chemical agent is a drug candidate, 
and the binding partner is a target of the drug candidate. 

1 6. A method as in claim 1 5, ^Vherein the non-colloidal structure is a bead. 



25 



17. A method as in^cla im l4 wherein the non-colloidal structure is a surface of an 
essentially planar substrate or chip. 



18. A method as /i^^ claim 9, wherein the biological or chemical agent is a nucleic acid 
sequence. 
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19. A method as in^clmm^, wherein ther biological or chemical agent is a peptide, and the 
binding partner is a binding partner of the pfeptide. 

20. A method as in claim^95 wherein the biological or chemical agent is a protein, and the 
5 binding partner is a binding partner of me protein. 

21. A method as in clairn 1, wherein the colloid particle carries an immobilized ligand, and 
the non-colloidal structure carries a binding partner to the ligand, the method comprising 
allowing the colloidal particle the ability to fasten to the non-colloidal structure in the presence 

10 of a candidate drug for interrupyon of binding of the ligand to the target. 

22. A method as in cjmm^, wherein the non-colloidal structure is a bead, fiirther comprising 
providing a plurality of beads, a plurality of biological or chemical agents adapted for linkage to 
the beads, a plurality of particles, and a plurality of binding partners of the biological or 

15 chemical agents adapted for linkage to the particles, wherein at least some of the agents and the 
binding partners are susriected of having the ability to bind to each other, the method comprising 
exposing at least some of the beads to at least some of the particles, and determining 
immobilization of the^articles on the beads. 

20 23. A method as in claim 22, wherein the biological or chemical agents are drug candidates 
and the binding partners are targets of the drug candidates, the method comprising providing at 
least a first and a second bead in two separate locations, each carrying a different immobilized 
drug candidate, exposing the plurality of particles to the at least two beads, and differentiating 
linkage of the particles to the first bead versus the second bead. 

25 

24. A method as in claim 23, wherein the at least two beads are separately located in at least 
two different wells of a multi-well plate. 

25. A method as in claim^, wherein the biological or chemical agents are drug candidates 
30 and the binding partners are targets of the drug candidates, the method comprising providing at 

least two beads carrying a drug candidate in two separate locations, exposing the first bead to a 
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first set of colloid particles carrying a first target of the drug candidate, and exposing the second 
bead to a second set of colloid particles carrying a second target of the drug candidate, and 
differentiating linkage of the first set of particles to the first bead versus the second set of 
particles to the second bead. 



26. A method as ijjixlairn^9, comprising determining immobilization of the particle on the 
lon-coUoidal structure by determining a change in spectrum of absorbed or transmitted 
electromagnetic radiation interacting with the particle. 



27. A method as inxlahtL?' comprising determining immobilization of the particles on the 
non-colloidal stru/ure by visual inspection. 

28. A method as in.claini22, comprising providing a plurality of the beads and agents linked 
to the beads, a plurality of the particles and binding partners linked to the particles, and exposing 
the particles to the beads and determining immobilization of the particles on the beads. 

29. A method aslia daim 9 , wherein at least one of the agent or binding partner is adapted 
for linkage to the ijon-coUoidal structure or particle, respectively, via an affinity tag/binding 

[ partner linkage. 

30. A method as incfeim^ wherein at least one of the agent or binding partner is adapted 
for linkage to thje non-colloidal structure or particle, respectively, via a metal binding 
tag/metal/chelate linkage. 

31. A method as in^iUai m 30 , wherein at least one of the agent or binding partner carries 
immobilized thereto a chelate coordinating a metal, and at least one of the agent or binding 
partner is derivatized with a poly amino acid tag. 

32. A method as in cliim 9, wherein at least one of the agent or binding partner is adapted 
for linkage to the non- colloidal structure or particle, respectively, via a self-assembled 
monolayer. 
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33. A method asjn^clain^^ wherein a^least one of the agent or binding partner is adapted 
for linkage to the bead or particle, respectwely, via complementary nucleic acid sequence pairs. 

5 34. A method as in_claim^9, wherein the binding partner is adapted for linkage to the particle 
via glutathione/glutathione-s-transferase ligand interaction. 



35. A method as in claim 9, comnfrising: 

providing at least a first amd a second non-colloidal structure comprising polymeric 
10 beads and at least a first and a secomd agent linked to the first and second beads, respectively; 

providing a plurality of colloid particles each carrying immobilized thereto a suspected 
binding partner of the first and/or/second agent; 

exposing the beads to thef particles; and 

differentiating linkage of the particles to the first bead vs. the second bead. 



15 




36. A method as in claiirfJS, wherein the first and second agents linked to the first and 
second polymeric beads ar^ suspected of biological or chemical interaction with the binding 
partner, and the differentiating step comprises differentiating biological interaction between the 
first agent and the binding partner vs. the second agent and the binding partner. 



37. A method as in clAim 9, comprising: 

providing a plurality of non-colloidal structures comprising beads each carrying the 
agent immobilized thereto; 

providing a fi^t set and a second set of colloid particles, the first set each carrying 
25 immobilized thereto k first suspected binding partner of the agent and the second set each 
carrying immobilized thereto a second suspected binding partner of the agent; 

exposing at least a first of the beads to the first set of particles and at least a second of the 
beads to the second/ set of particles; 

differentiating linkage of the first set of particles to the first bead vs. the second set of 
30 particles to the bead. 



J 
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38. A method as in -daioi^T, wherein the first and second suspected binding partners are 
suspected of biological or cHemical interaction with the agent, and the differentiating step 
comprises differentiating biological interaction between the agent and the first suspected binding 
partner vs. the agent and the/second suspected binding partner. 




A method as in claim 1, wherein the non-colloidal structure is a cell. 



40. A method as in claim 39, further comprising providing a ligand for a receptor or protein 
at a surface^of the cell, adapted for linkage to the particle, the allowing step comprising allowing 
10 the particle to be linked to the cell via the ligand interacting with the receptor or protein. 



41. A method as ikj£laim^ wherein the ligand is adapted for linkage to the particle via a 
self-assembled monolayer. 



15 42. A method as in-6la^n^0>ywherein the ligand is a peptide, protein, antibody, enzyme, or 
small molecule. 

43. A method as in,.cl^ m 40 , wherein ^he lig^6id is adapted for linkage to the particle via an 
affinity tag/binding partner linkage. 

20 

44. A method as in claim 40, wherein the ligand^is adapted for linkage to the particle via a 
metal binding tag/me^/chelafe linkage. 

45. A method as in claim 42, wherein the ligand carries a p^lyamino acid tag and the particle 
25 carries an immobilized chelate coordinating a metal. 

46. A method as in claini45^ wherein the chelate is nitrilotriacetic add. 



47. A method as in claim 45, wherein the particle carries a self-ass^bled monolayer 
30 including the nitrilotriacetic^a^id*--^ 
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1;8. A method as in_xl^IS^45, wherein the particle carries a self-assembled monolayer 
inoJuding the immobilized chelate . 

49. ^A method as in-claiin_40, comprising exposing the ligand and the particle to the cell, 
5 allowing t^e ligand to link to the particle, and determining fastening of the ligand to the receptor 

or protein. 

50. A method\as in cfeim-39, comprising determining immobilization of the particle on the 
cell by determiningVa change in spectrum of absorbed or transmitted electromagnetic radiation 

10 interacting with the particle. 

51. A method as in e^jin_395 comprising determining immobilization of the particle on the 
cell electronically. 

15 52. A method as in.claim^l^^ determining immobilization of the particle on the 

cell via alternating current voltamnifetry. i 



20 
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53. A method as in-claim^O, composing determining immobilization of the particle on the 
cell by visual inspection. 

54. A method as^tn-^laiffi^? comprising: 
providing a cell presenting a receptor or p^?()tein at a surface thereof; 
providing a colloid particle; and 

allowing the colloid particle to fasten to the receptor or protein. 

55. A method as in claim 54, wherein the colloid panicle includes an auxiliary signaling 
entity. 



56. A method as in^cl dm 1, wherein the non-colloidal structvu^is a cell exposing a receptor 
30 or protein at a surface thereof, further comprising providing a liganX for the receptor or protein 
adapted for linkage to the particle and exposing the ligand and the particle to the cell in the 
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puesence of a candidate drug for disruption of interaction between the ligand and the receptor or 

protein; and 
\ 

determining fastening of the particle to the cell. 

57. A methoo^s in claiin^56^ wherein the determining step involves determining inhibition 
of fastening of thk particle to the cell indicative of effectiveness of the candidate drug in 
disrupting receptor or^otein/target protein interaction. 

58. A method as in-c^^m^£6, comprising providing at least a first and a second cell in 
separate locations, exposing the first cell to a ligand for a cell receptor or protein of the first cell 
and a colloid particle, the ligand adapted for linkage to the particle, and a first candidate drug for 
disruption of interaction between ligand and the receptor or protein, and adding to the second 
cell the ligand and the colloid and a second candidate drug for disruption of interaction between 
the ligand and the receptor or protein, and differentiating linkage of the particle to the first cell 
versus the second cell. 





59. A method as iruclaimj^ wherein the non\:olloidal structure is a cell exposing a receptor 
or protein at a surface thereof, further comprising: 

providing at least two of the cells in separate iJications; 

exposing each of the cells to a different target p'otein to a cell receptor or protein and a 
colloid particle adapted for linkage to the respective targeVprotein; and 

determining fastening of the particles to the cells indicative of binding of the different 
target proteins to the cell receptor or proteins. 



0. A method as in /claim^ wherein the non-colloidal structure is a magnetic bead and the 
colloid particle comprises an auxiliary signaling entity. 

61. A method as in claim 60, wherein the signaling entity is a metallocene. 



62. A method as in claim 60, wherein the signaling entity is ferrocene or a ferrocene 
derivative. 
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63. A method as in _claimj6 0, comprising exposing the particle to the bead in the presence of 
the agent and the binding partner further in the presence of an enzyme having the ability to 
cleave the agent or binding partner. 

64. A method as in claim^S, comprising first exposing the agent and the binding partner to 
the enzyme, then exposing the particle and the bead to the agent and the binding partner. 

65. A method as in claim 63, comprising exposing the particle to the bead in the presence of 
the agent, the binding partner, and the enzyme further in the presence of a candidate drug for 
moderation of activity of the enzyme. 

66. A method as in;claim^, wherein the binding partner comprises a protein or peptide that 
can be cleaved by the enzyme. 

67. A method as in cl^m_66, wherein the protein is adapted for linkage to the colloid and to 
the bead. 

68. A method as in Glaim^7, wherein the protein includes a metal binding tag and biotin, 
one of the colloid or the bead includes a chelate coordinating a metal, and the other of the 
colloid or bead includes streptavadin. 

69. A method as in claim_67, wherein the protein includes a metal binding tag and biotin, the 
colloid includes a chelate coordinating a metal, and the bead includes streptavadin. 

70. A method as in^cla im 60 , wherein the signaling entity is a metallocene and the binding 
partner comprises a protein that can be cleaved by an enzyme, comprising exposing the particle 
to the bead in the presence of the agent, the binding partner, and the enzyme further in the 
presence of a candidate drug for moderation of activity of the enzyme, magnetically drawing the 
bead into proximity with an electrode, and determining proximity of the metallocene to the 
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electrode by activating the electrode thereby determining effectiveness of the drug candidate in 
inhibiting cleavage activity of the enzyme. 



71. A method as in claim 1, comprising exposing the colloid particle and the non-colloidal 
structure to an entity adapted for lm]:age both to the colloid particle and to the non-colloidal 



structure in the presence both of 
candidate drug for moderation ofacti 



vir 



enzyme having the ability to cleave the entity and a 
ty of the enzyme. 



72. A method As in claimTl, wherein the non-colloidal structure is a magnetic bead and the 
iloid particle / carries an immobilized electroactive species, the method comprising 
l^^agnetically drawing the bead into proximity with an electrode, and determining proximity of 
the electroactive species to the electrode by activating the electrode thereby determining 
effectiveness off the drug candidate in inhibiting cleavage activity of the enzyme. 



15 
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73. A method as in cl^im/Tl, wherein the non-colloidal structure is a surface of an electrode 
and the colloid particle carries an immobilized electroactive species, the method comprising 
exposing the electrode to the colloid panicle, the entity adapted for linkage both to the colloid 
particle and to the electrode, the enzyme,\and the candidate drug and determining proximity of 
the electroactive species to the electrodb by activating the electrode thereby determining 
effectiveness of the drug candidate in i^bftii^g cleavage activity of the enzyme. 

74. A method as in claim J, (^mmi^ing exposing the colloid particle and the non-colloidal 
structure to a substrate for an atfyme adapted for linkage to the non-colloidal structure, a 
molecular species linkable to the substrate, pa enzyme activity adapted for linkage to the 
particle, and an enzyme for the substrate. 



75. A method as in clmmJ74^ further comprising exposing the colloid particle and the non- 
colloidal structure to a candidate drug for moderation of activity of the enzyme. 



30 76. A method as in ck^m^, wherein the non-colloidal structure is a magnetic bead and the 
colloid particle carries an immobilized electroactive entity, the method comprising magnetically 



GO 



-66- 

dr^ing the bead into pvoxirn^ with an electrode, and determining proximity of the 
elecljroactive entity to the electrode by activating the electrode thereby determining effectiveness 
of the drug candidate in moderating activity of the enzyme. 



10 



77. A method as in-olaiiiijM, wherein the non-colloidal structure is a surface of an electrode 
and the colloid particle carries an immobilized electroactive entity, the method comprising 



exposing the electrode s] 



:e to the colloid particle, the substrate, the enzyme, and the 



candidate drug and deten^iing proximity of the electroactive entity to the electrode by 
activating the electrode thcripy determining effectiveness of the drug candidate in moderating 
activity of the enzyme. 



.78. A method as p claim 74, Vherein the non-colloidal structure is a magnetic bead. 

H I \ 

79. A method as in claim 78, wherein the colloid particle comprises an auxiliary signaling 
15 entity. 



80. 



A method as in claim 78, wherein the. signaling entity is a metallocene. 



20 



81. A method as in claim 80, wherein th^ signaling entity is ferrocene or a ferrocene 
derivative. 



25 



82. A method as in claim^ comprising exposing particle to the bead in the presence of 
the substrate and the binding partner further in the presapce of a candidate drug for moderation 
of activity of the enzyme. 

83. A method as in claiiq^2, wherein the binding paring is adapted for linkage to the 
particle via a metal binding tag/metal/chelate linkage and the sub\rate is adapted for linkage to 
the bead via biotin/streptavadin linkage. 



30 84. A method as in cl^iQi^^82, wherein the signaling entity is metallocene, further 
comprising magnetically drawing the bead into proximity with an electroSe, and determining 
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p^oximity of the metallocene to the electrode by activating the electrode thereby determining 
effectiveness of the drug candidate in moderation of activity of the enzyme. 



85. A nifethod comprising : 

signaling^a single binding of a first biological or chemical agent to a second biological or 
\ 

chemical agent withya plurality of signaling entities. 



86. A method as in claim 85, comprising signaling the single binding with the plurality of 
signaling entities simultaneously: 



87. A method as in-^latHK^S^^^ providing the first agent carrying the plurality of 

signaling entities, allowing the firsj agent to bind to the second agent, and determining the 
binding via the signaling entities. 



88. A method as in claim^7, whereinythe first agent is linked to a particle to which the 
signaling entities are immobilized. 




89. A method as in claim 87, wherein the firstN^ent is linked to the signaling entities via a 
polymer. 

90. A method as in claim 87, wherein the first agent f:^ linked to the signaling entities via a 
dendrimer. 

91. A method as in claim 87, wherein the first agent is a bioltegical or chemical ligand, and 
the second agent is a cell presenting a receptor or protein at a\urface thereof the method 
comprising allowing the ligand to fasten to the receptor or protein. 



92. A method as in cMm-SJ^^herein the plurality of signaling entities 
of signaling entities linked to a polymer that is linked to the first agent. 



comprises a plurality 



-68 



A method as in claim^?, wherein the pluraHty of signaling entities comprises a plurality 
of ^naling entities linked to a dendrimer that is linked to the first agent. 

94. A mia^od as in claim^ST, wherein the first agent is fastened to a colloid particle that 
5 includes a plurality of immobilized signaling entities. 

95. A method as in claim 85, wherein the plurality of signaling entities comprises a plurality 
of electroactive molecultesT^^^ 

10 96. A method as in claim^95, wherein the plurality of electroactive molecules comprises a 
plurality of metallocenes. 

97. A method as in clai^^95, wherein the plurality of electroactive molecules comprises a 
plurality of ferrocene or a ferrocene derivatives. 

\ 

98. A method as in clairn^, wherein the po|ymer is linked to the first agent via an affinity 
tag/binding partner linkage. 

99. A method as in claim 92, wherein the poller is linked to the first agent via a binding 
20 tag/metal/chelate linkage. 

100. A method as in claim 99, wherein the first agen\carries a polyamino acid tag and the 
polymer carries a chelate coordinating a metal. 

25 101. A method as in claim 93, wherein the dendrimer is linke^to the first agent via a binding 
tag/metal/chelate linkage. 
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102. A method as in claim 101, wherein the first agent carries a polj^amino acid tag and the 
dendrimer carries a chelate coordinating a metal. 
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to. A method as in claim 85, wherein at least one of the signaling entities comprises a dye, 
pigm^t, electroactive molecule, fluorescent moiety, up-regulating phosphor, or enzyme-linked 
signalingsmoiety including horse radish peroxidase and alkaline phosphatase. 

5 104. A method^omprising: 

determining\protein/ligand interaction in the absence of SPR without labeling either the 
protein or the ligand. 



15 
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105. A method as in claim 104, comprising exposing a ligand to a protein suspected of 
10 interacting with the ligand, me ligand in fixed proximal relationship with an electroactive entity 

having an electroactive signal^ependant upon proximity to the protein. 

106. A method as in claifflj^4^\he electroactive entity having an electroactive signal that is 
alterable dependent upon altered proxiinity between the electroactive entity and the protein. 



107. A method as in claini_104, comprising exposing a protein to a surface at which both the 
ligand and the electroactive entity are immobi^^ed^^ 

108. A method as in claini^O?, wherein the surface is a surface of an electrode. 

109. A method as in claim 107, wherein the ligand and^electroactive entity each form part of a 
self-assembled monolayer^ttiiesurface. 



110. A method as in clai m 10 9, the self-assembled monolayerv including a species that 
25 enhances permeability of the self-assembled monolayer to electror 

111. A method as in claimJJ^, wherein the species that enhances pe^eability to electrons 
comprises a conductive self-assembled monolayer-forming species. 

30 112. A method as inxlaimJ^O, wherein the species that enhances permea^lity to electrons 
comprises a species that causes defect sites in the self-assembled monolayer 
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13. A method as in clainiJ04, wherein the electroactive entity comprises a metallocene. 

114. Asmethod as in claim 104, wherein the electroactive entity comprises a ferrocene or a 
5 ferrocene derivative. 

115. A method^ as in claim 104, wherein the electroactive entity comprises ferrocene 
dicarboxyUc acid. 

10 116. A method as in cWmJ.^9^herein the ligand is Unked to a self-assembled monolayer- 
forming species via an affmrtv tag/binding partner linkage. 
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117. A method as in claim lOSL wherein the ligand is linked to a self-assembled monolayer- 
forming species via a metal binding\ag/metal/chelate linkage. 

118. A method, comprising: 

a) providing i) a solution compri^iig Ciilloids, said colloids comprising a ligand 
capable of interacting with a cell surface molecSfe and ii) a composition comprising an electrode 
comprising growing cells, said cells comprising ar^east one cell surface molecule capable of 
interacting with said ligand, 

b) adding at least a portion of said colloids\» said composition. 



119. The method of claim 1 1 8, further comprising: 

c) detecting the^aggrfegation of said colloids as a ni^asure of the interaction of said 
25 ligand with said cell surface molecule. 



120. The method of claim 118, wherein said colloid is a gold colloic 
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121 . The method of claim 120, wherein said gold colloid, prior to step 
incorporate thiol groups. '^"'^'"--.^ 



I, is treated so as to 
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12, The method ofjclaim^ wherein, prior to step (a), said ligand is derivatized with a 
md^ty that has a binding partner. 



123. The^ethod of claini^2, wherein, prior to step (a), said ligand is derivatized with a 
5 moiety that can bind to a metal chelate. 



124. The method of clainjJ^S, wherein said moiety comprises a histidine tag. 



15 



125. A method, comprising: 
10 a) providing^!) a solution comprising colloids, said colloids comprising a ligand 

^ capable of interacting witn\a cell surface molecule, ii) a candidate drug, and iii) a composition 

ifi comprising an electrode coniprising growing cells, said cells comprising at least one cell surface 

Ui . \ . . . 

molecule capable of interactingvwith said ligand, 



b) mixing at least a portion of said colloids with said drug and said composition. 




127. A method comprising: 

recruiting an electronic signaling WitWtS) an electrode using a magnetic material. 



^ 127. A method as in claim 126, comprising recruiting the signaling entity to the electrode in 

p 20 part via protein/protein linkage involved in immobilization between the signaling entity and the 
magnetic material. 

128. A method as c laim 127 . wherein the protein/proteiI^linkage involves proteins that are not 
antibodies. 

25 

129. An article defining a surface, and a ligand suspected of interacting with a protein and an 
electroactive entity each immobilized relative to the surface. 

130. An article as in clmnn29^rther comprising a species that enhances permeability of the 
30 surface to electrons immobilized relative to the surface. 
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^1 . An article comprising: 

a first biological or chemical agent, capable of biological or chemical binding to a second 
agent, imh^bilized relative to a plurality of signaling entities. 

5 132. An article\as in claim 131, wherein the first agent is linked to a particle to which the 
signaling entities are^irmnobilized. 

133. An article as irLclaimJ31, wherein the first agent is immobilized relative to the 
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in^claim^J^31^ wherein the first agent is ii 
signaling entities via a polymer. 



134. An article as in claim 131, wherein the first agent is immobilized relative to the 
signaling entities via a dendrimer\ 




135. An article defining a surface, and a self-assembled monolayer formed on the surface of 
15 the article, the monolayer comprising a mixntfh of a first molecular species having a molecular 

structure promoting self-assembly at the^iLface with other first species in a tightly-packed 
manner preventing fluid to which the surface^ exposed from communicating electrically with 
the surface, and a second molecular species having a molecular structure different from the first 
species in such a way to cause disruption of the tfghtly-packed self-assembled structure thereby 
20 defining defects in the tightly-packed structure allowing fluid to which the surface is exposed to 
communicate electrically with the surface. 

136. An article as in claim 135, wherein the first species is essentially linear and the second 



species includes at least one non-linear portion. 

137. A composition, comprising a first molecule and one or mQ^ signaling entities attached to 
a solid support, wherein said first molecule is a ligand capable of interacting with a cell-surface 
receptor or protein. 

30 138. The composition of claim 137, wherein said solid support is a coll 
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39. The composition of claim 138, wherein said colloid is a gold colloid. 

140. \fhe composition of claim 138, wherein said ligand is covalently attached directly to said 
colloid. 



141. The conrposition of claim 138, wherein said signaling entities are electroactive 
molecules. 

142. The composition\f claim 141, wherein said electroactive molecules comprise ferrocene 
10 or a ferrocene derivative. 

G 

bg 143. The composition of claimJ3^ wherein said ligand is a peptide. 

ry 144. The composition of claim 143, wh^in sa\d peptide is derivatized with a moiety that can 

%l 15 bind to a metal chelate. 

O 145. The composition of claim 144, wherein said moiety comprises a histidine tag. 



^ 146. The composition of claim 144, wherein said solid support comprises a metal chelate and 

Q 20 said peptide is attached to said solid support via binding of said moiety to said metal chelate. 



147. The composition of claim 137, wherein solid support comprises a monolayer of a second 
molecule. 

25 148. The composition of claimJ47, wherein said monolayer is a selPassembling monolayer. 
149. The composition of claim 147, wherein said second molecule is a thic 



150. A composition, comprising a first molecule, a second molecule and a thiroonolecule 
30 attached to a solid support, wherein said first molecule comprises a ligand capable of interacting 
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ith a cell-surface receptor or protein, wherein said second molecule forms a monolayer on said 
solid support, and wherein said third molecule is electroactive. 

151. Vhe composition of cl aim \ 50, wherein said solid support is a colloid. 

152. The composition of claim 151, wherein said colloid is a gold colloid. 

153. The compc^sition of claim 151, wherein said ligand is covalently attached directly to said 
colloid. 

154. The composition of^'^laimJJS, wherein said electroactive molecule comprises ferrocene 
or a ferrocene derivative. 



ry 



155. The composition of claim 1 53-^ whei|e|nsaid ligand is a peptide. 

156. The composition of claim 155,'wheiw^aid peptide is derivatized with a moiety that can 
bind to a metal chelate. 



□ 20 
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157. The composition of claim 1 56, wherein said nibiety comprises a histidine tag. 

158. The composition of claim 156, wherein said solid support comprises a metal chelate and 
said peptide is attached to said solid support via binding of saidmoiety to said metal chelate. 

1 59. The composition of claimJ37, wherein said solid support is almosome. 

160. The composition of claim 147, wherein said liposome comprises at l^ast one lipid 
containing a reactive group. "^"^^ 



161 . An article comprising a metal support constructed and arranged to support the growth of 
30 cells on a surface thereof, said metal support comprising a monolayer of at least one tw)e of 
molecule, said monolayer configured such that metal support can be used as an electrode 
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^2. An article as in claunJ61, further comprising cells growing on the metal support. 

163. \A composition comprising: 

a c^loid particle 

a signaling entity immobilized relative to the colloid particle; and 
a proteV immobilized relative to the colloid particle. 

1 64. A species comprising: 

a polymer or dendrimer carrying a plurality of signaling entities adapted for linkage to a 
biological or chemical agent. 

165. A species as in claim 16^ v^herein the polymer or dendrimer is adapted for linkage to the 
chemical or biological agent via a metal binding tag/metal/chelate linkage. 

166. A species as in claimj^, wherein the polymer or dendrimer carries a chelate that can 
coordinate a metal. \ r\ 



167. A species as in clairQ _164 , wherein the po^mier or dendrimer carries a plurality of 
electroactive species. \ 

168. A species as in claiinTW, wherein the polymer or dendrimer carries a plurality of 
metallocenes. \ 

169. A species as in claim 164, wherein the polymer or dendnmer carries a plurality of 
ferrocene or a ferrocene derivatives. \ 




170. An article comprising a colloid particle immobilized relative to a gluMhione derivative 
and at least one signaling entity. \ 
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k71. An article comprising a colloid particle carrying on a surface thereof a self-assembled 
monolayer comprising a glutathione derivative. 

173. A m^hod as in claim 1, wherein the non-colloidal structure is a biological specimen. 

173. A method a^in claim 172, wherein the biological specimen is taken from a human or 
animal. 

174. A method as in clain\^1735 wherein the biological specimen comprises cells or a tissue 
10 section. 



,o 175. A method as in claimj/^, comprising providing at least a first and a second biological 

i; specimen; \ 

\ 

fu exposing the first and second specim^s to colloid particles carrying immobilized species 

=-.1 15 suspected of or having the ability to bind to binding partners presented by the specimens. 

i \ 

O 176. A method as in claim 175, wherein the fiV^t ^yJfS^second biological specimen of are 

S = different states of infection or disease. 



3 20 177. A method as in claim 175, comprising determining a difference in binding of the colloid 
particles to the first specimenasopposed to the different specimen. 



178. A method as in claim 177, wherein the difference comprises a difference in level of 
binding. 



25 



179. A method as in clainq^^TT^ wherein the difference is a differenc\in pattern of colloid 
immobilization. 



1 80. A method as in claim 1 75, further comprising: 
30 determining inimobiiizatiun of the colloid particles to either or both of the specimens 
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181. A method as in-eteimJ/75,Awherein the biological specimen or its source has been pre- 



lrug^&n^( 



treated with a candidate drug^forVmodification of a disease state that can be determined by 
expression level and/or pattern of binding partners expressed by the specimen. 




182. A method as in claim 1, wherein the non-colloidal structure comprises an article defining 
a surface, and a self-assembled monolayer formed on the surface of the article, the monolayer 
comprising a mixture of a first moleaular species having a molecular structure promoting self- 
assembly at the surface with other first species in a tightly-packed manner preventing fluid to 
which the surface is exposed from communicating electrically with the surface, and a second 
molecular species that compr/ses^nJoVecular wire. 

1 83. A method as in^claim 1, wherei i the non-colloidal structure is a solid support. 

1 84. A method as in claim 1 83, wherein the surface is a surface of an electrode. 

^^"^ \i 

185. A method as i^claim 183, further comprising a ligand and an electroactive entity each 
f forming part of a self-assembledTnonolayer at a surface of the colloid particle. 



186. A method as in claim 185, the self-assembled monolayer including a species that 
enhances permeability of the-sdf-assembled monolayer to electrons. 

1 87. A method as in claim^l86, wherein the species that enhances permeability to electrons 
comprises a conductive self-assembled monolayer-forming species. 



188. A method as in claim 186, wherein the species that enhances permeability to electrons 
comprises a species that causes defect sites in the self-assembled monolayer 



189. A method as in claim^J^, wherein the electroactive entity 
'^dicarboxylic acid. 



comprises ferrocene 
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190. A method as in claimLLS^, wherein the Ugand is linked to a self-assembled monolayer- 
forming species via a metaL/Dinding tag/metal/chelate linkage. 

191. A method as in claim 183, wherejp the solid support comprises a substantially planar 
5 substrate. 




10 
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192. A method/as in claim 183, wherein the surface of the article carries a self-assembled 
onolayer. 

193. A method as in clainrT^92y^wherei|i the self-assembled monolayer is a conductive self- 
assembled monolayer. 

194. A method as in claim 192, wherein the self-assembled monolayer includes a binding 
partner for an affinity tag. 



195. A method as in claim 194, whereni 
metal. 



196. A method as in claim 194, where 
20 glutathione or biotin. 



n Jhe binding partner for the affinity tag comprises 



197. A method as in claim 193, furtjier 
the self-assembled monolayervia ED( 



the binding partner is a chelate able to coordinate a 




prising a chemical or biological agent fastened to 
coupling chemistry. 



25 198. A method as in claim 193, compiising a plurality of chemical or biological binding 
partners fastened to the self^asg^bled monolayer and distributed randomly across the self- 
assembled monolayer. 

199. A method as in^cl^im j 93^ Avherem the self-assembled monolayer includes isolated 
30 regions each further comprising a unique \chemical or biological binding partner fastened 
thereto. 
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200. A method as in-0laurLj^82^ wherein the colloidal structure includes a chemical or 
biological agent fastened thereto that is /a binding partner or is suspected of being a binding 
partner of a chemical or biological agent fastened to the surface of the article. 

201. A method as in claim 200, wherpin the colloidal particle includes and auxiliary signaling 
entity. 



202. A method as in claim 200, 
1 0 of the colloidal particle 

203. A method as in^ic: 
signaling entity. 



MM 




r comprising a self-assembled monolayer on the surface 



erein the auxiliary signaling entity is an electroactive 



15 204. A method as in claim 201, wherein the auxiliary signaling entity is a visible signaling 
entity. 



